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0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 1 December 1969, after the draft finalized by the Ores and Raw 
Materials Sectional Committee had been approved by the Structural and 
Metals Division Council. 

0,2 It is often necessary to determine the surface area of powdered ore 
samples for pelletizing, floatation, etc. This standard has, therefore, been 
prepared to establish a more unified practice for this measurement. 

0.3 In the preparation of this standard assistance has been derived from 
B.S. 12 : 1958 ' Portland cement ( ordinary and rapid hardening) ' issued 
by the British Standards Institution. 

0,4 In reporting the result of a test made in accordance with this standard, 
if the final value, observed or calculated, is to be rounded off, it shall be 
done in accordance with IS : 2-1960*. 



1. SCOPE 

1.1 This standard prescribes the method of test for determining the specific 
surface area of powdered sample expressed as total surface area in cm 2 /g 
and is generally applicable for powders having surface area greater than 
1 000 cm 2 /g. 

2. TEST APPARATUS 

2.0 The test apparatus shall consist of the following. 

2.1 Permeability Cell — shall conform to dimensions and tolerances as 
given in IS: 5536-1 969f. 



♦Rules for rounding off numerical values ( revised ). 

•(■Specification for constant flow type air-permeability apparatus ( Lea and nuttae 
type). 
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2.2 Manometer Stand — The permeability cell is connected by pressure 
rubber tubes to a manometer and flowmeter as shown in Fig. 1. The arms 
of the manometer should be about 60 cm long and the capillary of the 
flowmeter shall have a constant C between 2*0 X 10~ 6 and 4'0 x 10~ 6 CGS 
units. In addition the bore of the capillary shall be not less than 0*5 mm 
and not more than 0*8 mm. The liquid in both U-tubes is kerosene 
{ paraffin oil ) . 

2.3 The necessary air/gas flow may be produced by any convenient process, 
but the air entering the apparatus shall be dried by passing through 
«a tower packed with anhydrous calcium chloride or other suitable dessicant, 

3. CALIBRATION OF FLOWMETER 

3.1 Calibration of the flowmeter shall be done in accordance with 
IS: 5536-1969*. 

3.2 The viscosity of air in poises at temperatures of 10° to 40°C is shown 
below multiplied by 10 4 . 



Temperature 


Viscosity 


Temperature 


Viscosit 


°C 




°G 




10 


1-75 


26 


1-83 


11 


1-76 


27 


1-84 


12 


1-76 


28 


1-84 


13 


1-77 


29 


1-85 


14 


1-77 


30 


1-85 


15 


1-78 


31 


1-86 


16 


1-78 


32 


1-86 


17 


1-79 


33 


1-87 


18 


1-79 


34 


1-87 


19 


1-80 


35 


1-88 


20 


1-80 


36 


1-88 


21 


1-81 


37 


1-89 


22 


1-81 


38 


1-89 


23 


1-82 


39 


1-90 


24 


1-82 


40 


1-90 


25 


1-83 







4. ASSEMBLY AND TESTING 

4.1 The filter paper shall be changed after every determination. In 
assembling, care shall be taken that the two halves are firmly bdlted 
together and from time to time the apparatus shall be tested for leakage. 
This is best done by disconnecting the rubber tube which leads from the 



♦Specification for constant flow type air-permeability apparatus (Lea and nurse 
type). 
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PERMEABILITY 
CELL 




Fig, I Manometer Stand 
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lower bung of the cell to the manometer and sealing the end with a screw 
clip, applying the air pressure and then sealing off the air inlet. Readings 
of the manometer shall not differ by more than 0*05 cm in a period of one 
minute. 

5. DETERMINATION OF DENSITY 

5.1 The density of the powder sample shall be determined in the usual 
manner by displacement of liquid in a density bottle. The accuracy of the 
density determination shall be ± 00 1 g/cm 3 . 

6. TEST PROCEDURE 

6.1 For surface area determination, a weighed and dried ( at 105° + 5°C 
to constant weight ) sample having a volume of 2'5 to 3 cm 3 shall be taken 
which shall give, when compacted, a porosity of about 475. The porosity 
is defined as the ratio of the volume of pore space to the total volume of the 
bed. The sample shall be brushed from the weighing bottle into the 
permeability cell, which shall be gently shaken from side to side to level off 
the surface. If the sample is lumpy it shall first be rubbed gently with a 
spatula on glazed paper. 

6.2 The cell shall then be tapped four times by allowing it to fall from a 
height of about one centimetre on to a wooden bench. The plunger is next 
slowly inserted and pushed home so that the collar of the plunger shall then 
be in contact with the top of the permeability cell. The plunger shall not 
be twisted while in contact with the sample surface, but shall be slowly 
withdrawn with a twisting motion. 

6.3 If on inspection the sample bed is seen to be disturbed, it shall be 
knocked out and the operation repeated. Occasionally, a sample is 
encountered which springs up slightly on drawing the plunger. The 
increase in the depth of bed so caused may be up to 001 cm. The resulting 
error in specific surface shall be less than 2 percent, but if desired, the true 
height of bed may be measured and the result corrected. 

6.4 The upper bung shall then be inserted and the air turned on slowly; 
the lower bung shall next be inserted slowly in order to avoid forcing air 
through the sample in the wrong direction. The rate of air flow shall be 
adjusted until the flowmeter shows a difference in level of 30 to 50 cm. 
Readings of the difference in level ( P ) of the manometer and of the 
difference in level ( F ) of the flowmeter shall then be made. These 
observations shall be repeated to ensure that steady conditions have been 
obtained as shown by a constant value of PjF. 

6.5 The dimensions of the permeability cell shall be checked after every 100 
determinations. 
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7. CALCULATION OF RESULT 

7,1 The specific surface S shall be determined by the formula: 

(dAL - W) 3 P 1| 
■^ 2 7/'OF J 
where 

S = specific surface area of the test sample in cm 2 /g, 
d = density of test sample in g/cm 3 , 
.4 — area of cross-section of permeability cell in cm 2 , 
L = height of the powder bed in cm ( to be measured at the end 

of the test ), 
W = weight of the test sample taken for area measurement, 
p — pressure difference across the powder bed as indicated by 

the manometer in centimeters, 
C = flowmeter constant to be determined in accordance with 

3, and 
F — pressure difference across the flowmeter in centimetres. 
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